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An Analysis of Pile Foundation Load Transfer for Lightweight
Pavement System in Clay Soil using Lab Chamber Test

ABSTRACT

The main purpose of this study is to analyze and evaluate the feasibility of ligthweight pavement system with pile foundation on soft
soil by laboratory small chamber test. In order to verify the stability of lightweight pavement system, the 1/30 scaled downed model
system was tested at 1ab. The soft soil condition was simulated and group piles for skin friction resistance were used. Within the limited
lab test, the settlements of pavement system were 0.86 mm for Case A, 0.70 mm for Case B, and 0.50 mm for Case C. The converted
maximum settlement differential settlement were 25.8 mm and 10.8 mm. These values meet the inside of specification of Bridge Design
Guide in Korea. The use of lightweight pavement systems on soft soils could be an alternative construction method on soft soils to
reduce the challenges of conventional design and constructions.
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FA Ao B H)go] 28¥lang et al., 1999; Jeong et
al., 2005).
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o] Bt T4sks, AReks Sf-ssoll st et =71¢]
Feles Y 7 Jon, wepi ol2fdk AZjsles W= w5
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2013; Sanctis and Mandolini, 2006; Shin, 2014; Shin et al.,
2013; Shin et al., 2014).
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Fig. 1. Measuring the Displacement of the Pile Location

Table 1. Properties of Quartz Sand

Liquid | Plastic | Plastic | Specific | Particle Undrained
Test .. .. . . Shear
Limit | Limit | Index | Gravity Size
Strength
KS F2303, 2304 F2308 | F2306 F2343
Result | 36.5% | 21.0% | 15.5% | 2.75 [0.004 mm| 8.2kPa
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Fig. 2. Setup of Small Scaled Model Testing
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Table 2. Specification of Allowable Settlement

Suggest Allowable Comment
g8 Settlement (mm)
Bozozuk (1978) 0-51 not harmful
Walkinshaw Sy
(1978) 0-63 effect on riderbility
Walkinshaw
(1978) over 63 structural problem
Grover 0-102 riderbility and structural
(1978) problem
Bozozuk
(1978) 0-102 harmful but allowable
(\?/;191(; over 102 over the general limitation
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